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(54) BAND PASS FILTER AND DOUBLE MULTIPLICATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a band pass 
filter which has the satisfactory damping characteristic 
even in a high frequency band by using an open stab 
which is connected to the next stage of the main band 
of the band pass filter and functions as a trap circuit to 
an undesired signal of a tertiary higher harmonic. 
SOLUTION: A band pass filter 1 consists of its main 
body 2 and an open stab 3. The stab 3 having its length 
equal to 1/4 effective wavelength of a tertiary higher 
harmonic, i.e., an undesired signal is connected in series 
to the main body 2 consisting of a chip parts. In such a 
constitution, the stab 3 functions as a trap circuit to 
the undesired signal of the tertiary higher harmonic 
when a basic wave of basic frequency and a secondary 
or higher harmonic are inputted via an input terminal 6. 
Thus, the tertiary hither harmonic (undesired signal) 
even if passed through the main body 2 is absorbed by 
the stab 3 and never outputted via an output terminal 7 
of the filter 1 . 
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[Claim(s)] 

[Claim 1] The band pass filter equipped with the opening stub which is constituted by the chip, 
is connected to the latter part of the body of a band pass filter which passes a secondary higher 
harmonic wave among the fundamental waves and higher harmonic waves of predetermined 
frequency, and said body of a band pass filter, and works as a trap circuit to the 3rd higher 
harmonic wave which is an undesired signal. 

[Claim 2] Two multiplying circuits equipped with the body of a band pass filter which it is 2 
multiplying circuits which output the signal which carried out 2 multiplying of the frequency of 
an input signal, and passes a secondary higher harmonic wave while attenuating the 
fundamental wave and its 3rd higher harmonic wave of the same frequency as the input signal 
to the circuit which an input signal wave is made distorted and is outputted, and said waveform 
distortion circuit, and the opening stub which works as a trap circuit to the undesired signal of 
the 3rd higher harmonic wave outputted from said band pass filter. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 2 multiplying circuits using the band pass filter 
which includes a secondary higher harmonic wave in a passband, the band pass filter used 
especially for 2 multiplying circuits, and the band pass filter concerned. 
[0002] 

[Description of the Prior Art] A band pass filter can ask for passing only the signal of a desired 
frequency band (passband) by attenuating the signal outside a desired frequency band. 
[0003] When chips, such as a chip inductor and a chip capacitor, are mounted on the circuit 
board and a band pass filter is constituted on the circuit board combining these, it becomes 
impossible however, for it to become impossible to function as a capacitor, since the inductance 
component in a chip capacitor becomes dominant, and for a resisted part in a chip inductor to 
influence, and to attenuate the undesired signal outside a passband as an aim in a high frequency 
band (frequency band about 6GHz or more). 

[0004] For this reason, [0005] which was difficult to remove a 3rd higher-harmonic signal in 2 
multiplying circuits used in a high frequency band also in the higher-harmonic signal except one 
twice the frequency of an input signal 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of 
the fault of the above-stated conventional example, and is made into the object is to offer the 
band pass filter equipped with the good damping property also in the high frequency band. 
[0006] 

[Description of the Invention] It is constituted by the chip, and connects with the latter part of 
the body of a band pass filter which passes a secondary higher harmonic wave among the 



fundamental waves and higher harmonic waves of predetermined frequency, and said body of a 
band pass filter, and the band pass filter according to claim 1 is characterized by having the 
opening stub which works as a trap circuit to the undesired signal of the 3rd higher harmonic 
wave. 

[0007] Since it is absorbable with an opening stub even if the 3rd higher harmonic wave passes 
the body of a band pass filter if it is in this band pass filter, the 3rd unnecessary higher harmonic 
wave can be removed from an output, and the passage property thru/or damping property of a 
band pass filter which makes a secondary higher harmonic wave a passband can be made good. 
[0008] The circuit which 2 multiplying circuits according to claim 2 are 2 multiplying circuits 
which output the output signal which carried out 2 multiplying of the frequency of an input 
signal, and an input signal wave is made distorted, and is outputted, The body of a band pass 
filter which passes a secondary higher harmonic wave while attenuating the fundamental wave 
and its 3rd higher harmonic wave of the same frequency as the input signal to said waveform 
distortion circuit, It is characterized by having the opening stub which works as a trap circuit to 
the 3rd higher harmonic wave which is the undesired signal outputted from said band pass filter. 
[0009] Like the above-mentioned band pass filter, if it is in this 2 multiplying circuit, since the 
3rd higher harmonic is removable with an opening stub, also among undesired signals other 
than the secondary higher harmonic of an input signal, clearance can remove the 3rd difficult 
higher harmonic effectively, and can output a spurious signal thru/or 2 multiplying signals with 
few noises. 



[Embodiment of the Invention] (Band pass filter) Drawing 1 is the circuit diagram showing 1 
operation gestalt of the band pass filter of this invention. This band pass filter 1 consists of a 
body 2 of a band pass filter which consists of a chip capacitor or a chip inductor, and an opening 
stub 3. As a body 2 of a band pass filter, by drawing 1 , although what made pi form connection 
of what carried out parallel connection of a chip capacitor CI and the chip inductor LI, the 
thing which carried out parallel connection of a chip capacitor C2 and the chip inductor L2, and 
the three chip capacitors C3-C5 is shown, it does not restrict to the body 2 of a band pass filter 
of such structure. Moreover, the series connection of the opening stub 3 is carried out to the 
output line of the body 2 of a band pass filter, and the stub length L is made into one fourth of 
the die length of the effective wavelength of the undesired signal (spurious signal) of the 3rd 
higher harmonic. The opening stub 3 can consist of setting the stub length L to one fourth of the 
effective wavelength of the 3rd higher harmonic in the microstrip line 5 of a printed circuit 
board 4, as shown in drawing 2 . 



[0011] Thus, if the series connection of one fourth of the opening stubs 3 of die length of the 
effective wavelength of the 3rd higher harmonic wave which is an undesired signal has been 



[0010] 



carried out to the body 2 of a band pass filter constituted from a chip Since the opening stub 3 
works as a trap circuit to the undesired signal of the 3rd higher harmonic wave when the 
fundamental wave of fundamental frequency and the secondary more than higher harmonic 
wave are inputted from the input edge 6 Even if the 3rd higher harmonic wave (undesired 
signal) passes the body 2 of a band pass filter, it is absorbed by the opening stub 3 and is no 
longer outputted from the outgoing end 7 of a band pass filter 1. Therefore, if it is in the band 
pass filter 1 of such structure, degradation of the damping property of the 3rd higher harmonic 
of the band pass filter 1 which consisted of chips can be controlled, and a good damping 
property can be acquired also in a high frequency band (about 6GHz or more). 
[0012] Drawing 3 shows the passband property over about 6GHz signal of the conventional 
band pass filter which does not have an opening stub, and drawing 4 shows the passband 
property over about 6GHz signal of the band pass filter which carried out the load of the 
opening stub. However, these band pass filters have the pass band width of about **2GHz to 
center frequency. Moreover, the opening stub 3 is made into one fourth of the die length of the 
effective wavelength of about 9GHz signal. 

[0013] According to the passband property of drawing 3 , in the case of the band pass filter 
which does not have an opening stub, it turns out that the magnitude of attenuation is not 
enough outside the passband by the side of a RF (neighborhood of arrow-head A3). On the other 
hand, according to the passband property of drawing 4 , it turns out that it has a good damping 
property outside the passband by the side of a RF. This is because the opening stub 3 is working 
as a trap circuit to the undesired signal by the side of a RF. 

[0014] As mentioned above, it is proved by the band pass filter which consisted of chips by 
combining the body 2 of a band pass filter and the opening stub 3 which were constituted from a 
chip that the band pass filter with which the magnitude of attenuation does not deteriorate in the 
high frequency band which cannot fully be attenuated can be obtained. 

[0015] (Two multiplying circuits) The block diagram of 2 multiplying circuits 11 which the 
signal of predetermined frequency f is inputted and output a signal with a frequency of 2f is 
shown in drawing 5 . This 2 multiplying circuit 11 consists of a waveform-distortion circuit 12 
and a band pass filter 13. If the sinusoidal signal of predetermined frequency f is inputted from 
the input edge 14, the waveform-distortion circuit 12 will make the signal wave form distorted, 
and will be outputted. Therefore, higher harmonics, such as a secondary higher harmonic and 
the 3rd higher harmonic, are included in the output signal of the waveform-distortion circuit 12 
besides the fundamental wave of a frequency equal to the frequency f of an input signal. A band 
pass filter 13 is the same band pass filter as what was explained with the 1st operation gestalt 
( drawing 1 ), and passes only a signal twice the frequency of fundamental frequency. That is, 
the signal of fundamental frequency and the 3rd RF more than signal are attenuated among the 



signals outputted from the waveform-distortion circuit 12, and only a secondary higher 
harmonic is passed. Since the 3rd higher harmonic wave is effectively removable with work of 
the opening stub which has one fourth of the stub length of the effective wavelength of the 3rd 
higher harmonic wave especially, the property of 2 multiplying circuits 11 shown in drawing 5 
becomes good by using the band pass filter of this invention. 

[0016] Drawing 6 and drawing 7 are drawings showing the situation of the output signal 
outputted from 2 multiplying circuits constituted so that a 2.9GHz signal might be inputted and 
a 5.8GHz signal might be outputted, and an output signal when drawing 6 uses the conventional 
band pass filter which does not have the opening stub, and drawing 7 express the output signal 
in case the band pass filter is equipped with the opening stub, drawing 6 - drawing 7 - 
comparing -- if -- understanding - as -- opening - a stub - there is nothing -- a case --****» 
three - order -- a higher harmonic -- a signal (8 .7GHz) - a signal -- an input signal (2.9GHz) - 
three -- a time -- it is -- although -- opening -- a stub -- having had - this invention -- a band 
pass filter - using -- things -- a frequency ~ 8.7 -- GHz -- three -- order - a higher harmonic - 
a signal — enough — decreasing — it was able to make . 

[0017] As mentioned above, by using the band pass filter of this invention for the filter part of 2 
multiplying circuits, the undesired signal by the side of a RF can also be attenuated enough, and 
can manufacture 2 multiplying circuits where a property is good. 
[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing 1 operation gestalt of the band pass filter of this 
invention. 

[Drawing 2] It is the perspective view showing one gestalt of an opening stub same as the above. 
[Drawing 3] It is drawing showing the passband property of the conventional band pass filter of 
not having an opening stub. 

[Drawing 41 It is drawing showing the passband property of a band pass filter of having 
prepared the opening stub. 

[Drawing 5] It is the block diagram showing 1 operation gestalt of 2 multiplying circuits of this 
invention. 

[Drawing 6] It is drawing showing the output signal of 2 multiplying circuits it was made to 
output a 5.8GHz signal to a 2.9GHz input signal using the conventional band pass filter which 
does not have an opening stub. 

[Drawing 7] It is drawing showing the output signal of 2 multiplying circuits it was made to 
output a 5.8GHz signal to a 2.9GHz input signal using the band pass filter of this invention 
which has an opening stub. 
[Description of Notations] 
1 13 Band pass filter 



2 Body of Band Pass Filter 

3 Opening Stub 

11 Two Multiplying Circuits 

12 Waveform-Distortion Circuit 
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